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ntravascular lymphoma (IVL) is a very rare form of non-
Hodgkin's lymphoma, characterized by widespread
intravascular proliferation of malignant lymphoid cells often pre-
senting with nonspecific clinical features and extremely poor
prognosis. The terminology used to describe this entity is variable
and suggests endothelial origin of neoplastic cells. The most used
term is neoplastic (malignant) angioendotheliomatosis or
angioendotheliosis. However, there is conclusive evidence that
this tumor represents a special form of malignant lymphoma (1-
4) and therefore intravascular lymphoma is the most appropriate
name for this disease. Although not specifically recognized by the
Revised European-American Classification of Lymphoid neo-
plasms, it likely will appear as a subtype of large B-cell lymphoma
in the upcoming WHO classification (5). This entity was first
described as a neoplasia predominantly of the skin blood vessels
(6). However, subsequently reported cases have shown that IVL
is a rather systemic disease involving most frequently skin and
central nervous system (CNS) (6, 7, 8) and very rare exclusively
CNS (4).
CASE REPORT
A 51-year-old female patient was admitted to the Neurological
clinic in July 2001 because of motor seizures with myoclonus of
the right hand and right side of the face followed by secondary
generalization. That was the first seizure onset with no other rele-
vant past medical history. At the first admission she was found to
have no neurological disturbances. Results of chest X rays, EEG,
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Intravascular large cell lymphoma:
Clinicopathological and
immunohistochemical description of a case
A 51-year-old female patient was admitted to the Neurological clinic because of motor
seizures with myoclonus of the right hand and right side of the face. The results of ini-
tial brain CT scan, chest X rays, EEG, ultrasonography of the great blood vessels and
laboratory tests made in another hospital were unremarkable. Because of repeated par-
tial seizures, transient aphasic disturbances, urinary sphincter disturbances and peri-
odic low-grade fever the patient was transferred to our hospital four months after the
disease onset. Laboratory tests and NMR suggested a nonspecific disseminated viral
encephalitis. After administration of Endoxan she was ambulatory for several weeks and
then became increasingly exhausted, confused, febrile, dyspneic, tachypneic and
developed a shock status with hepatorenal insufficiency. She died after 7 months of
disease duration. Postmortem examination revealed intravascular collections of large
atypical lymphoid cells of B cell line. Blood vessels changed in this way were common
in the brain and rare in other organs including skin, lungs, heart, liver, spleen and
digestive system. They were not found in the lymph nodes and bone marrow. A biopsy
was not done because of absence of symptomatic and swollen tissues. However, cor-
relation of clinical feature and postmortem findings shows that absence of clinical man-
ifestations in an organ does not mean lack of microscopic pathological changes and
biopsy should be done regardless of absence of clinical signs. This case shows that
intravascular lymphoma may mimic vasculitis or disseminated nonspecific viral
encephalitis.
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ultrasonography of the great blood vessels and laboratory tests
made in another hospital were unremarkable as was well as ini-
tial brain CT scan. Because of repeated partial seizures, transient
aphasic disturbances, anal and urinary sphincters disturbances
and periodical low-grade fever the patient was transferred to our
hospital four months after the disease onset. At admission she
showed right hemiparesis, aphasia, and sphincter disturbances.
Examination of CSF after lumbar puncture showed a total protein
of 0.70 g/l, and IEF normal. Blood and liquor cultures showed no
growth. Viruses in blood and CSF (HIV, HSV, CMV, EBV and vari-
cella-zoster), as well as Toxoplasma gondii and Mycoplasma
pneumoniae were negative.
EEG showed a global deceleration with focal attenuation over left
fronto-temporal region. Laboratory investigation revealed
increased level of AST and ALT. NMR suggested a nonspecific
disseminated viral encephalitis. After administration of Endoxan
she was ambulatory for several weeks and then became increas-
ingly exhausted, confused, febrile, dyspneic, tachypneic and
developed a shock status with hepatorenal insufficiency. CT
showed multifocal hypodense zones. She died after 7 months of
disease duration. 
Autopsy was done 20 hours after the patient's death. The brain
and the blocks of the other organs were fixed by immersion in
10% formalin and embedded in paraffin. The brain sections were
stained with hematoxilyn-eosin (HE), luxol-fast-blue-Nissl (LFB-
Nissl) for myelin, periodic-acid-Schiff (PAS), Sudan III, Gomori
and Palmgren silver impregnation. Immunohistochemical staining
was performed on paraffin sections by the peroxyase-antiperox-
ydase (PAP) technique using DAKO antisera raised against the
following antigens: glial fibrillary acidic protein (GFAP), S-100
protein, and monoclonal antibodies raised against the leukocyte
common antigen (LCA), CD45, CD20, CD45RA, CD45RO, CD3,
and factor-VIII-related antigen (FVIIIRA).
Grossly, except of anemia of all organs including brain and skin,
other relevant changes were not found. Microscopically, in the
rare small blood vessels of organs outside the central nervous
system, including skin, lungs, heart, liver, spleen and digestive
system occlusion by neoplastic cells was found (Figure 1). 
In the blood vessels of lymph nodes and bone marrow malignant
cells were not present. Lymph nodes were not enlarged.
Microscopically, in many small and medium blood vessels there
were intraluminal collections of atypical cells, which partially or
completely obstructed the vascular lumina (Figures 2, 3).
These cells are oval or round with small to moderate amount of
amphophilic cytoplasm. The nuclei are variable in size, occasion-
ally irregular, hyperchromatic with a small visible nucleolus in
some of them (Figure 3). Pathological mitoses were occasional-
ly present (Figure 3, arrow). In the vicinity of occluded blood ves-
sels there are small zones of spongy edema, reactive gliosis and
foci of predominantly selective necrosis (Figure 4).
Immunohistochemically, tumor cells were positive for LCA and
CD 20 marker for B lymphocytes (Figure 5a,b), and negative for
T-cell markers CD45RO and CD3. On the basis of histological and
immunohistochemical findings the diagnosis of intravascular
(angiotropic) large cell lymphoma of B-cell lineage was made.
Figure 1. Large neoplastic lymphoid cells with irregular hyperchromatic nucleus
are present within intestinal blood vessel. HE, x400
Do¾iæ B.
Figure 2. A cerebral blood vessel partially filled with neoplastic cells. Semithin
section, epon, toluidin blue, x400
Figure 3. A blood vessel in the cerebral white matter plugged by tumor cells.
Occasional pathological mitosis is seen (arrow). HE, x400
DISCUSSION
We present a case of IVL in a 51-year-old woman with dominant
neurological disturbances in clinical picture.
Immunohistochemical analyses demonstrated that this neoplasm
was of B-cell line being positive for LCA and B-cell antigen CD20
and negative for T-cell markers CD45RO and CD3.
The clinical symptoms and signs of intravascular large cell lym-
phoma are nonspecific, and clinical course is usually rapid, as
was shown in our case. Most patients present fever of unknown
origin and nonspecific cutaneous and neurological manifesta-
tions. The typical appearance is erythematous or violet plaques
mainly on the trunk and lower legs. However, cutaneous mani-
festations in our case were absent and a biopsy was not done
because of absence of symptomatic or swollen tissues.
Majority of the patients have been diagnosed at autopsy as well
as present case, although an antemortem diagnosis of IVL can be
established by biopsy of different organs, first of all skin and brain
including stereotaxic brain biopsy (9). 
Muscle biopsy seems a safe and useful alternative to CNS biop-
sy particularly in neurological form of IVL (10,11). In a few indi-
vidual cases diagnosis has been made by renal (12), testicular
(13), kidney allograft (14) biopsy and by prostatectomy, chole-
cystectomy (15) and appendectomy (16). Bone marrow aspira-
tion and biopsy, as well as peripheral blood smear may be useful
in the diagnosis of B-cell IVL especially when clinical presentation
is restricted to fever of unknown origin with reactive hemophago-
cytic syndrome (17). However, in many cases findings in bone
marrow and peripheral blood smear have been inconspicuous
and not diagnostic.
IVLs are clinically and immunophenotypically heterogeneous and
may represent more than one pathogenetic entity (5,7). IVL is
predominantly of B-cell lineage, but occasional cases of T-cell lin-
eage IVL involving almost exclusively the skin and extremely
rarely other systems or organs have been described (18). The T-
cell origin of the IVL suggests an association with Epstein-Barr
virus infection (EBV), but these results are controversial too
(5,8,18) and must be checked and confirmed by further studies. 
Usually IVL as a particular form of lymphoma represents a diag-
nostic problem as it only rarely shows nodal or extranodal mass
lesions. In our case no organ was found to have a mass and no
lymphadenopathy was detected. The hallmark of IVL is the affini-
ty of the lymphoma cells for the intravascular space of certain
types of blood vessels without homing to lymphoreticular organs,
such as the lymph nodes, bone marrow spleen and liver, as
occurs in other lymphomas. The mechanisms that mediate this
phenomenon are still unknown.
It is well known that immunosupression is associated with
increased risk of lymphoproliferative disorders and it is conceiv-
able that IVL arise in the background of immunosupression.
Several case reports of IVL occurring in AIDS patients
(4,16,20,21) and in renal allograft recipients (14) have been
reported.
Clinical manifestations of the disease are various and are due to
multifocal occlusion of small vessels by tumor cells. The most
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Figure 4. The cortical and meningeal blood vessels (arrows) filled with neoplas-
tic cells and surrounded by small zones of spongy edema, reactive gliosis and
foci of selective necrosis. HE, x63
Figure 5. Immunohistochemically, neoplastic cells show strong positivity for a)
the leukocyte common antigen, and b) the B-cell marker (CD20); a) x400, b) x400
characteristic sites of involvement are skin and central nervous
system. The clinical presentation most commonly includes neu-
rological disturbances, mental status changes, fever of unknown
origin, skin changes and occasionally cough or shortness of
breath (11,15). All these symptoms and signs are nonspecific
and clinical course is usually rapid, often fatal, an ante mortem
diagnosis is difficult and can be made only by a biopsy. As this
form of lymphoma is potentially treatable and even curable if
chemotherapy is initiated early, histopathological diagnosis is
mandatory. Correlation of clinical feature and post mortem patho-
logical findings in reported cases as well as in present case show
that absence of clinical manifestations in an organ does not mean
lack of microscopic pathological changes. It means that a biopsy
of such organ can reveal exact diagnosis in many cases, even in
a case of cerebral form of IVL. It seems certain that early diagno-
sis is essential if therapeutic intervention is to be successful
(5,11,15).
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